Five sensitive, selective and precise spectrophotometric stability-indicating methods for the determination of fluconazole in the presence of its oxidative degradation product and in pharmaceutical formulations are developed and validated. Method A is a newly developed spectrophotometric one that is called ratio difference method by measuring the difference in amplitudes between 261.5 and 266.5 nm of ratio spectrum. Method B is a third derivative spectrophotometric one, which determines peak amplitudes from 265.5-268nm (peak-peak). Method C is ratio subtraction method. Method D is the first derivative of the ratio spectra by measuring the peak amplitude at 269 nm. Finally, method E is the mean centering of ratio spectra method by measuring the peak amplitude at 266.5 nm. The proposed methods allow the determination of fluconazole in the presence of its oxidative degradation product over a concentration range of 50-400 µg.mL -1 with mean percentage recoveries of 100.24±0.91, 99.91±0.52, 100.20±1.26, 99.79±0.69, and 100.77±0.72 respectively. The selectivity of the proposed methods is checked using laboratory prepared mixtures. The proposed methods have been successfully applied to the analysis of fluconazole in pharmaceutical dosage forms without interference from other dosage form additives and the results have been statistically compared with a reported method.
INTRODUCTION
Fluconazole, (FLZ) [2-(2,4,-difluorophenyl)-1,3-bis(1H-1, 2,4,-triazol-1-yl)propan-2-ol], fig. 1 . It is an orally active antifungal agent, which is used in the treatment of superficial and systemic candidiasis and in the treatment of cryptococcal infections in patients with the acquired immunodeficiency syndrome (AIDS). It acts by blocking the synthesis of ergosterol, an essential component of the fungal cell membrane 1 . Mammalian cell is much less sensitive to FLZ inhibition. method, ratio difference, is valid for resolving mixtures with severely spectral interfering problems, either drug or its degradation product or two drugs in binary mixture without preliminary separation. The new method is very simple, accurate, precise and did not require any sophisticated apparatus or computer programs. The methods used are simple, rapid, selective, less expensive and less time-consuming compared to published methods.
Theory of Ratio difference spectrophotometric method (RDSM)
A new method is developed in which the amplitude difference between two points on the ratio spectra of a mixture is directly proportional to the concentration of the component of interest; independence of the interfering component is the basic principle of the ratio difference method.
This method depends on that, if a mixture of two drugs X and Y having overlapped spectra, one can determine X by dividing the spectrum of the mixture (X+Y) by a known concentration of Y as a divisor (Y'). The division will give a new curve that represents i.e. , Where is a constant. On the obtained ratio curve; by selecting 2 wavelengths λ 1 and λ 2 and subtracting the amplitudes at these two points, the constant (relating to the interfering substance)
will be cancelled along with any other instrumental error or any interference from the sample matrix. This can be summarized as the following: The literature survey reveals several analytical methods used for quantitative determination of FLZ in body fluids and pharmaceutical preparations. These methods include high-performance liquid chromatography [2] [3] [4] [5] [6] [7] [8] , liquid chromatography-tandem mass spectrometry [9] [10] [11] , gas chromatography [12] [13] [14] [15] ,micellar electrokinetic capillary chromatography 16 and bioassay 17 . The international conference on Harmonization (ICH) guideline entitled 'stability testing of new drug substances and products" requires the stress testing to be carried out to elucidate the inherent stability characteristics of the active substance 18 . ICH states that drugs and chemicals are subjected to oxidation during transportation and storage, so studying of their stability is of great value. An ideal stability-indicating method is one that quantifies the standard drug alone without any interference from its degradation product. To date, no simple stability-indicating analytical methods have been described in the literature, and no previous systematic studies focused on FLZ degradation have been performed. The goal of the present study was to develop and validate simple stability-indicating methods to be used for quality control of FLZ in pharmaceutical preparations. These methods include one novel method called ratio difference spectrophotometric method, and four well-established methods; namely: third derivative, ratio subtraction, first derivative of ratio spectra, and mean centering method.
The scientific novelty of the present work is that the newly developed
Therefore, constant
Supposing the amplitudes at the two selected wavelengths are P 1 and P 2 at λ 1 and λ 2 , respectively, by subtracting the two amplitudes, the interfering substance Y shows no interference. Then:
The concentration of the drug (X) was calculated by using the regression equation representing a linear correlation between the differences of ratio amplitudes at the two selected wavelengths versus the corresponding concentrations of the drug (X).
Similarly, Y could be determined by the same procedure using a known concentration of X as a divisor. (20 cm x 20 cm, 0.25 mm) and came from Merck (Darmstadt, Germany). − Spectrophotometer: Shimadzu UV-1601 PC, dual-beam UV-vis. spectrophotometer (Kyoto-Japan), with matched 1 cm quartz cells, connected to an IBM compatible PC and an HP-600 inkjet printer. Bundled, UV-PC personal spectroscopy software version 3.7 was used to process the absorption and the derivative spectra. The spectral band width was 2 nm with wavelength-scanning speed of 2800 nm min -1 . − Rotary evaporator: Normschliff Gerätebau Wertheim (Germany). − Sonicator: Bandelin Sonorex RK 510S, Donation of Alexander von Humboldt -Foundation, Bonn-Bad, Godesberg, Federal Republic of Germany.
EXPERIMENTAL

Materials and methods
Instruments
Software − All computations were performed in Matlab.
Materials and reagents
All chemicals and reagents were analytical grade, and water was always bi-distilled.
MATERIALS
Pure standard FLZ standard was kindly donated by Amoun Pharmaceutical Co. (ElObour City, Cairo, Egypt). Its purity was found to be 99.13±0.95 % (n=6) according to a reported method 8 . 
Pharmaceutical formulations
Standard solutions
Standard solution of FLZ and oxidative degradation product (each 1mg. mL -1 ) were prepared in methanol. Oxidative degradation product solution was prepared as described later and calculated with respect to pure FLZ. All solutions were freshly prepared and stored in a refrigerator to be used within 72 h.
Reagents
Acetonitrile was HPLC grade and supplied by Sigma-Aldrich(Steinheim, Germany).35% hydrogen peroxide solution,33% aqueous ammonia solution, methanol, chloroform were supplied by Adwic, El-Nasr Pharm. Co. (Cairo, Egypt). Deionized water: bidistilled from "Aquatron" Automatic Water still A4000 was provided by sterillin (Staffordshire, England).
Procedures
Oxidation of FLZ Accelerated hydrogen peroxide-oxidation was performed by refluxing 100 mg of pure FLZ powder with 30 mL of 35 % hydrogen peroxide solution for 3 hrs. Then liquid was boiled on a small flame till free from hydrogen peroxide and evaporated on rotary evaporator nearly to dryness and redissoled in methanol. The main obtained product was elucidated using FTIR and MS. For quantitative assays, the oxidative degradation product was calculated in terms of the intact FLZ.
Spectral characteristics
The absorption spectra of the FLZ and its oxidation product in methanol were recorded over the range 200-400 nm using methanol as blank.
Construction of calibration graphs Ratio difference method (RDSM)
Working standard solutions containing 50-400 µg.mL -1 FLZ were prepared separately in methanol using its corresponding standard solution (1 mg.mL -1 ). The absorption spectra of the resulting solutions were measured using methanol as blank and stored in the computer. The stored spectra of FLZ were divided by the spectrum of 100 µg.mL -1 of oxidative degradation product to obtain ratio spectra. A calibration curve was constructed relating the difference between the amplitudes of ratio spectra of FLZ at 261.5 and 266.5 nm versus the corresponding concentration of FLZ µg.mL -1 , and the regression equation was computed.
Third derivative (D 3 ) method Working standard solutions containing 50-400 µg.mL -1 FLZ were prepared separately in methanol using its corresponding standard solution (1 mg.mL -1 ). The absorption spectra of the resulting solutions were measured using methanol as blank. Third derivative values of the obtained spectra (∆λ=4.00 nm, scale=100) at 265.5-268 nm (P-P) were plotted versus the corresponding concentration, and regression equation was computed.
Ratio subtraction method (RSM)
Working standard solutions containing 50-400 µg.mL -1 FLZ were prepared in methanol using its corresponding standard solution (1 mg.mL -1 ). A calibration curve was constructed relating the peak amplitudes 266.5 nm versus the corresponding concentrations of FLZ and the regression equation was computed.
First-derivative of ratio spectra (DD 1 ) method Working standard solutions containing 50-400 µg.mL -1 FLZ were prepared in methanol using its corresponding standard solution (1 mg.mL -1 ). The absorption spectra of the resulting solutions were measured and divided by the absorption spectra of 100 µg.mL -1 oxidation product, where the obtained ratio spectra were differentiated with respect to wavelength. First derivative values (∆λ=4.00, scale=10) at 269 nm were plotted versus the corresponding concentration, and regression equation was computed.
Mean centering of ratio spectra (MCR) method
Working standard solutions containing 50-400 µg.mL -1 FLZ were prepared in methanol using its corresponding standard solution (1 mg.mL -1 ). The absorption spectra of the resulting solutions were measured and divided by the absorption spectra of 100 µg.mL -1 oxidation product, where the obtained ratio spectra were mean centered. Mean center values at 266.5 nm were plotted versus the corresponding concentration, and regression equation was computed.
Analysis of laboratory prepared mixtures containing different ratios of FLZ and its oxidative degradation product using the proposed methods
Ten laboratory prepared mixtures containing different ratios of FLZ and its oxidative degradation product were analyzed using the proposed methods. The concentrations of FLZ were calculated from the corresponding regression equations.
Assay of pharmaceutical formulations
In case of capsules, all content of five capsules were evacuated and the average weight was calculated, the contents were thoroughly mixed to furnish a homogeneous powder and certain amount of the powder was dissolved by the aid of an ultrasonic bath for 30 minutes in methanol (to ensure complete dissolution of FLZ), then filtered and made to volume with methanol to attain a concentration of FLZ of 1mg.mL -1 . In case of syrup and I.V. solution, no sample preparation was required other than dilution of the dosage form with appropriate amount of methanol in order to have the same concentration of FLZ. Experimentation was preceded as mentioned under each method and the concentrations of FLZ were calculated from the corresponding regression equations.
RESULTS AND DISCUSSION
FLZ was subjected to acid, alkaline hydrolysis and oxidation degradation. The drug was found to be degraded under oxidation condition.
The international conference on Harmonization (ICH) guideline entitled 'stability testing of new drug substances and products" requires the stress testing to be carried out to elucidate the inherent stability characteristics of the active substance 18 . An ideal stability-indicating method is one that quantifies the standard drug alone without any interference from its degradation product. The presented work focused on the intact drug only as it is pharmacologically active with no need for analysis of its degradation product.
Oxidation pathway of FLZ
Fluconazole was subjected to forced oxidation degradation by refluxing with 35 % hydrogen peroxide for 3 h. The oxidation products of FLZ are shown in fig. 2 . One of the oxidation products (1-methyl-1,2,4-triazole) is reported to be volatile under the proposed experimental conditions 19 . On the other hand, the main oxidative degradation product was isolated using preparative TLC plates and characterized by MS-and FTIR-spectrometry. Elucidation of the main degradation product of FLZ TLC-fractionation TLC-monitoring of the drug oxidative degradation was done on thin layer plates of silica gel F 254 using chloroform: methanol: 33% aqueous ammonia solution (8.5:1.5:0.1 v/v/v) as a developing solvent. The developed plates were visualized under short UV-lamp. The oxidative degradation product (R f value = 0.02) could be separated elegantly from the intact drug (R f value = 0.58).
Mass spectrometry
The structure of main oxidation product is evident and verified by structure elucidation and investigations made by MS and FTIR. In the MS chart of FLZ ( fig. 3 ), there is a peak at 307 m/z (molecular ion, [M+1] + ); while an evident peak is present at 224 m/z in the MS chart of the oxidation product ( fig. 4 ). 
Infrared spectrometry
IR spectra of FLZ and its main oxidative degradation product are shown in fig. 5 and 6, respectively. The broad peak for OH stretch is present at 3132 cm -1 in oxidative degradation product spectrum, which confirms presence of hydroxyl group in it. Presence of a peak at 1620 cm -1 (C=N) in both spectra demonstrates the presence of a triazole ring in the oxidative degradation product as well as intact FLZ, this confirms that only one ring is detached from the parent compound during oxidation process. 
Method Development
As shown in fig. 7 , a severe overlap exists between spectra of both FLZ and its oxidative degradation product. This overlap prevents direct determination of FLZ in presence of its oxidative degradation product. To overcome this difficulty, the following stability-indicating spectrophotometric methods were developed.
Figure 8a:
Ratio spectra of FLZ 50-400 µg.mL -1 using 100 µg.mL -1 of oxidative degradation product as a divisor showing difference of peak amplitudes of ratio spectra between λ 1 &λ 2
Figure 8b: Ratio spectra of FLZ 100 µg.mL -1 ( ___ ), 50 µg.mL -1 of oxidative degradation product ( ---), and laboratory-prepared mixture of both (with the same concentration of each) (…) using 100 µg.mL -1 of oxidative degradation product as a divisor showing that the difference of peak amplitudes of ratio spectra atλ 1 &λ 2 is constant for pure FLZ and the laboratory-prepared mixture containing same concentration. Where RD is the amplitude difference, C is concentration of FLZ (µg.mL -1 ) and r is the correlation coefficient. According the above theory, the division by the oxidative degradation product spectrum gives a constant cancelled by subtraction. The method is valid in the presence of up to about 90 % oxidative degradation product.
Third derivative method (D
)
The zero-order absorption spectra of FLZ and its oxidative degradation product contain overlapping, which interferes with the direct determination of FLZ, (fig. 7) .Applying third derivative for both FLZ and oxidative degradation product could resolve this difficulty.
The derivative values in the considered spectral region of 200 -300 nm were determined by 2 graphical measurements: peak-zero (P-O) and peak-peak (P-P). In the P-O technique, the measurement was made from a maximum to zero line or from a minimum to zero line. In P-P technique, the determination was made by measuring the amplitude from a maximum to a minimum of the spectral curve ( fig. 9) . In order to optimize D 3 method, different smoothing and scaling factors were tested, where a smoothing factor ∆λ= 4 and a scaling factor = 100 showed a suitable signal to noise ratio and the spectra showed good resolution. Thus using the two techniques, FLZ can be determined in the standard solution at the following wavelengths: 263, 265.5 and 268 nm [P-0] and 263-265.5 and 265.5-268 nm [P-P] for the third derivative. A linear relationship was obtained in the range of 50 -400 µg.mL -1 for FLZ, corresponding regression equations were computed and found to be: Figure 7 : Zero-order absorption spectra of 100 mg.mL -1 pure fluconazole ( ___ ) and 100 mg.mL -1 oxidative degradation product ( ---) and a laboratoryprepared mixture of them (…) in methanol.
Since the UV cutoff of the used solvent (methanol) is 205 nm 20 , and all measurements were made away from this wavelength, so no absorption bands overlap is noted and there was no interference in the measurements.
Ratio difference spectrophotometric method (RDSM)
The most striking feature of the ratio difference method is its simplicity, rapidity and accuracy. This is a newly developed method having the ability for solving severely overlapped spectra without prior separation meanwhile it doesn't require any sophisticated apparatus or computer programs.
The utility of ratio difference method is to calculate the unknown concentration of a component of interest present in a mixture containing both component of interest and an unwanted interfering component.
For the determination of concentration of component of interest by the ratio difference method, there is no requirement for the selection of the two wavelengths λ 1 &λ 2 where the ratio spectrum of the interfering component shows the same amplitudes (constant) whereas the component of interest shows significant difference in these two values at the selected wavelengths with concentration.
The overlapped spectra of FLZ and its oxidative degradation product suggest that a ratio difference spectrophotometric method is a suitable method for stability-indicating determination of FLZ in presence of its oxidative degradation product. In ratio difference method, the amplitude at261.5 and 266.5nm are selected for determination of FLZ using ratio spectrum of the mixture and (100 µg.mL -1 ) of oxidative degradation product as a divisor ( fig. 8 ). 
-268 nm
Where D 3 is the amplitude of the third-derivative curve (AA/AA) at the corresponding wavelength, C is the concentration of FLZ (µg.mL -1 ) and r is the correlation coefficient.
Figure 9:
Third-derivative spectra of 50 -400 mg.mL -1 pure ( ___ ) and 100 mg.mL -1 oxidation product ( ---) in methanol.
By applying the proposed method at the two graphical measurement techniques at different chosen wavelengths, FLZ can be determined with mean percentage recoveries with regard to good correlation (r=0.9999), precision [relative standard deviation (RSD) bellow 1%), and accuracy (recovery about 100%) of FLZ analysis in the standard solution, the best measurement technique was 265.5-268 nm (P-P) which shows the most accurate and the best correlation coefficient.
It was found that peak amplitude (265.5-268 nm) (P-P) showed good selectivity without interference of up to 66% of oxidative degradation product (corresponding to zero contribution of the oxidative degradation product).
By dividing peak amplitudes of the third derivative of different concentrations of standard FLZ at 265.5 and 268 nm, the ratio was constant (P 265.4 /P 268.2 = 1.15) for different pure FLZ concentrations and also for laboratory prepared mixtures containing up to 66% of oxidative degradation product, this ensures that no interference is made by the oxidative degradation product.
Ratio subtraction method (RSM)
The ratio subtraction method was applied to determine FLZ (X) in presence of its oxidative degradation product in laboratory-prepared mixtures by dividing the spectrum of the mixture by a known concentration of 100 µg/mL oxidative degradation product (Y') as a divisor. The division will give a new curve that represents a spectrum as in:, fig. 10 . In this spectrum, there is a small portion which is constant in absorbance. If we subtract this constant, we will get fig. 11then multiply the new curve obtained after subtraction by Y' (the devisor), therefore we can obtain the original zero order spectra of FLZ (X) in the mixture, fig. 12 . It is clear from the figure that an identical spectrum of FLZ was obtained after division by the chosen divisor, subtraction of the constant, then multiplication by the same divisor.
The regression equation for absorbance at its λ max (261 nm) versus concentrations of FLZ in µg/mL is calculated: A = 0.0023 C + 0.002 r = 0.9998
Where A is the absorbance, C is concentration of FLZ (µg.mL
) and r is the correlation coefficient. The mean percentage recovery was found to 100.3±0.66
The method is valid in the presence of up to about 90 % oxidative degradation product in different laboratory prepared mixtures as presented in table I. 
fluconazole (
___ ) from laboratory-prepared mixture after multiplication by the divisor using the proposed method and the original spectrum of 50 µg.mL -1 intact (pure) fluconazole (---). ) method In order to improve the selectivity of the analysis of FLZ in the presence of its oxidative degradation product, DD 1 spectrophotometric method was established. The main advantage of the method is that the whole spectrum of the interfering substance is cancelled. Accordingly, the choice of the wavelength selected for calibration is not critical as in the DD 1 method. In order to optimize DD 1 method, several divisor concentrations 50, 100, and 150 µg.mL -1 of the oxidative degradation product were tried, the best result was obtained when using 100 µg.mL -1 of the oxidative degradation product as a divisor. Different smoothing and scaling factors were tested, where a smoothing factor ∆λ = 4 and a scaling factor = 10 were suitable to enlarge the signal of FLZ to facilitate its measurement and to diminish error in reading the signal.
Dividing the absorption spectra of FLZ in the range of 50-400 µg.mL -1 by the absorption spectrum of 100 µg.mL -1 of the oxidative degradation product (as a divisor); the obtained ratio spectra are shown in fig. 13 . The obtained spectra were differentiated with respect to wavelength ( fig. 14) . DD 1 values showed good linearity and reproducibility at 269 nm, linear regression equations was computed and found to be: using 100 µg.mL -1 of oxidative degradation product as a divisor.
Mean centering of ratio spectra (MCR) method
As shown in fig. 8 , the absorption spectra of FLZ and its oxidative degradation product in methanol are overlapped in the wavelength region of 200-300 nm. So, the absorption spectra of the standard solutions of the FLZ with different concentrations were recorded in the wavelength range of 200-300 nm and divided by the spectrum of the oxidative degradation product and the ratio spectra were obtained, fig. 13 . Mean centering of the ratio spectra were obtained in the wavelength range of 200-300 nm ( fig. 15 ). The concentration of FLZ was determined by measuring the amplitude at 266.5 nm corresponding to a maximum wavelength. For the prediction of concentration of FLZ in laboratory prepared mixtures and samples of pharmaceutical preparations the same procedure was used except that the spectra of the mixture were used instead of the spectra of standard solution of FLZ.
Figure 13:
Zero order of ratio spectra of FLZ 50-400 µg.mL -1 using 100 µg.mL -1 of oxidative degradation product as a divisor.
Figure 15:
Mean Centering of ratio spectra of different concentrations of fluconazole using 100 μg.mL -1 of its oxidative degradation product as a divisor.
The effect of divisor concentration on the analytical parameters such as slope, intercept and correlation coefficient of the calibration graphs was also tested. Different concentrations of divisor were used but it was observed that changing the concentration had no significant effect in their linear calibration range and the calculated analytical parameters. Therefore, a spectrum of 100 μg.mL -1 of oxidative degradation product was used as divisor spectrum in the proposed method.
The regression equation for mean center of ratio spectra (266.5 nm) versus concentrations of FLZ is calculated MCR = 0.0047 C -0.1241 r = 0.9999
Where MCR is the mean center of ratio spectra, C is concentration of FLZ (µg.mL -1 ) and r is the correlation coefficient.
Assay of pharmaceutical formulations
The proposed methods were applied on the analysis of FLZ in pharmaceutical preparations. Recoveries of FLZ from its dosage forms are shown in table II.
Stability indication
To assess the stability-indicating efficiency of the proposed methods, the main oxidation product of FLZ was mixed with its intact sample in different ratios and analyzed by the proposed methods. Table I illustrates good selectivity in the determination of FLZ in the presence of up to about 90% of its oxidative degradation product in the proposed methods.
The precision of the suggested methods was expressed in terms of relative standard deviation of the interday and intraday analysis results (table III) . Results of the suggested methods for determination of FLZ were statistically compared with those obtained by applying the reported HPLC method 8 . The calculated t-and F-values 21 were found to be less than the corresponding theoretical ones, confirming good accuracy and excellent precision (table IV) . 
Method validation
Method validation was performed according to USP guidelines 22 for all the proposed methods as follows:
Range and linearity: The linearity of the method was evaluated by processing 6-point calibration curves on 3 different days. The calibration curves of which were constructed within concentration ranges that were selected on the basis of the anticipated drug concentration during the assay of the dosage form. A linear least-squares regression analysis was conducted to determine slope, intercept, and coefficient of variation to demonstrate linearity of the method. The goodness of fit in all cases was found to be >0.9966, indicating a functional linear relationship. The relevant slope values were statistically different from zero (P < 0.05) and, although intercepts of the calibration curves were significantly different from zero, they did not affect the accuracy of the method. The linear regression analysis data are summarized in table III.
Limits of detection and quantitation: The limit of detection (LOD) and limit of quantification (LOQ) were calculated according to the current ICH guidelines 23, 24 as the ratio of 3.3 and 10 standard deviations of the blank, respectively, and the slope of the calibration line (table III) .
Accuracy: To study the accuracy of the proposed methods, procedures under study of linearity were repeated three times for determination of six different concentration of pure FLZ .The accuracy expressed as percentage recoveries are shown in table IV, good accuracy of the developed methods were indicated by the results obtained.
Precision: The precision of the proposed method, expressed as RSD, was determined by analysis of 3 different concentrations of pure FLZ within the linearity range for FLZ. The intraday precision was assessed from the results of 3 replicate analyses of pure FLZ on a single day. The interday precision was determined from the same samples analyzed on 3 consecutive days. The results of intraday and interday precision are illustrated in table III.
One-way ANOVA was applied for the comparison of the proposed methods, where there was no significant difference between the proposed methods and the reported method 8 (table V) . 
CONCLUSIONS
The present work is concerned with the determination of FLZ in the presence of its oxidative degradation product. In this paper simple, sensitive and rapid methods are described for determination of FLZ in pure form or in pharmaceutical formulations.
Spectrophotometric methods are well-established techniques that are able to enhance the resolution of overlapping spectra and the newly developed method is valid for resolving severely overlapped spectra. These methods are simple, more convenient, less time consuming and economic stability indicating methods compared to the chromatographic methods.
The advantage of DD 1 , RDSM and MCR methods is that they cancel the constant produced by the interfering agent (here it is the oxidative degradation product). However RDSM has the advantage of being applicable with mathematical difference without need for derivatization or mean centering, so it can be used in systems where there are no available sophisticated derivatization or matlab programs. In addition, RDSM prevents critical measurement of the amplitude at certain point and provides availability of many wavelengths choices; this gives it advantage over D 3 (since in D 3 the measurement should be made at zero contribution or zero crossingnof interfering substance). Another advantage of RDSM is that it can be applied for the determination of any binary mixtures without any limitations or specified requirements except that the two spectra of both components should be contributing at the chosen wavelengths. In RSM, the original spectrum of the pure drug can be obtained, so it can be measured at its λ max giving maximum accuracy and repeatability.
The main advantage of RDSM over RSM is that the application of RSM requires the extension of one of the two components of the mixture where that is not required for RDSM. High values of correlation coefficients and small values of intercepts validated the linearity of the calibration graphs. The R.S.D. values, the slopes and the intercepts of the calibration graphs indicated the high reproducibility of the proposed methods.
From the results obtained, we concluded that the suggested methods showed high sensitivity, accuracy, reproducibility and specificity and can be used as stability indicating methods. More-over, these methods are simple and inexpensive, permitting their application in quality control laboratories without any preliminary separation steps.
